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PURPOSE: To obtain wood, the waterproof and 
moistureproof effects of which are favorable and which 
is excellent in dimensional stability and acoustic by a 
method wherein at least three hydroxyl groups of 
cellulose chains, which are included in wood cells and 
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^•si ^ c ~% M^-e-^^* of acrosslinker. 

) ^ HgP > ■(: X j CONSTITUTION: After being humidity-conditioned, 
\v J^:<^>^ woo d i s p U t in an enclosed container for evacuation. 



I T / h c !t h J adjacent to each other, are crosslinked by one molecule 

• ^ ^% y^k?4 < 

feCH HO^ , - , 

T- J: ^ I H 4 After that, a crosslinker such as a multivalent aldehyde 

j ' 23 : ^ | |- ; ( preferably of a water solution of a cyclic urea compound 

■* 1 i • having a plurality of hydroxyl groups 2 1-24 is poured in 

:u> the container so as to infiltrate it in the wood for a certain 

period of time. After that, the wood is taken out of the 
container, air-dried and put in another enclosed reaction 
tank so as to introduce sulfur dioxide as a catalyst in the 
tank after being evacuated in order to thermally react the 
wood with the sulfur dioxide. Thus, the wood, the 
moisture absorption of which is suppressed and the 
dimensional stability of which is improved, is obtained. 
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FULL CONTENTS 
[Claim(s)] 

[Claim 1] Dimensional stabilization wood with which at least three or more hydroxyl groups of 
the cellulose chain which is contained in the cell of wood and adjoins are characterized by 
making the bridge construction structure which carried out bridge construction combination 
with crosslinking agent 1 molecule. 

[Claim 2] The process of the dimensional stabilization wood characterized by sinking into wood 
and subsequently to sulfur dioxide contacting ** value aldehyde in it. 

[Claim 3] The process of the dimensional stabilization wood characterized by sinking into wood 
and subsequently to sulfur dioxide contacting the annular urea compound which has two or 
more hydroxyl groups in it. 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the dimensional stabilization wood excellent in 

dimensional stability and an acoustic feature, and its process. 

[0002] 

[Description of the Prior Art] In all countries, it is one of the important natural resources, the 
former to wood is excellent in a physical variance and mechanical properties, and since 
processability is good, it is used for very large uses, such as an object for construction, and an 
object for audio goods. A lot of cellulose is contained in wood, and since cellulose has a lot of 
hydroxyl groups, it has constituted the structure of the shape of a hydrophile colloid called 
micell. For this reason, wood was what expands or contracts, is made to produce the deviation 
of a size, and a crack, and also leaves instability further to intensity and electric character by 
moisture absorption and dehumidification. When using it as a soundboard of musical 



http://dossierl.ipdl.inpit.go. ip/cgi-bin/tran_web_cai_eiie?u=http%3A%2F%2Fdossierl.ip... 10/20/2008 



JP, 07-040312, A (1995) [FULL CONTENTS] 



Page 2 of 9 



instruments and a speaker by using said especially wood as a woody sound member, the point 
that an acoustic feature and a size change is pointed out as a problem with the humidity in the 
atmosphere. 

[0003] Then, the hygroscopicity of wood is reduced and chemical treatments, such as 
HORUMARU-ized processing, are known as a method for raising dimensional stability. This 
HORUMARU-ized processing makes bridge construction between the hydroxyl groups of a 
cellulose chain, and acquires dampproofing by preventing invasion of moisture. Aldehyde 
sources used as wood and a crosslinking agent, such as bird oxane, tetra-oxane, and 
formaldehyde, are taught into an airtight container, HORUMARU-ized catalysts, such as sulfur 
dioxide, are introduced into this airtight container, predetermined time heating is carried out, 
and this HORUMARU-ized processing is performed. By this method, there is the feature in 
high dimensional stability being acquired by the increase in weight of several [ only ] percent or 
less. 

[0004] However, in HORUMARU-ized processing, when said aldehyde source is used as a 
crosslinking agent, as shown in drawing 5 , two of the hydroxyl groups 21-24 of the adjoining 
cellulose chains 1 and 1 form the 1 -dimensional bridge construction structure of making the 
bridge construction structure of the shape of one chain focusing on an aldehyde residue. For 
this reason, the degree of bridge construction was low and it was difficult to maintain always 
advanced dimensional stability. Furthermore, since the formaldehyde itself polymerized easily 
in normal temperature, the quantity which participates in a reaction with the hydroxyl groups 
21-24 of the cellulose chains 1 and 1 decreased, and there was a problem that the bridge 
construction efficiency of the cellulose chains 1 and 1 fell. On the other hand, there is 
possibility of disclosure of the formaldehyde in HORUMARU-ized processing process and the 
disclosure from processed wood, and worries about the bad influence to a human body cannot 
be disregarded, either. Furthermore, it needed to be processed for detoxicating the 
formaldehyde contained in the sewage discharged in processing process, and problems, such 
as a cost overrun on a process, also had it. 
[0005] 

[Problem to be solved by the invention] This invention is made in view of these situations, and 
waterproofing and the prevention-of-moisture effect are good, and aim at offering the wood 
excellent in dimensional stability and an acoustic feature. 
[0006] 

[Means for solving problem] This purpose is solved by performing stabilizing treatment so that 
the bridge construction structure in which at least three or more hydroxyl groups of the 
cellulose chain which is contained in the cell of wood and adjoins carried out bridge 
construction combination with crosslinking agent 1 molecule may be made. And this bridge 
construction structure can form an annular urea compound with ** value aldehyde or two or 
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more hydroxyl groups by considering it as a crosslinking agent. 
[0007] 

[Function] Drying and condensation take place by using ** value aldehyde or an annular urea 
compound with two or more hydroxyl groups as a crosslinking agent, it is contained in the cell 
of wood, and at least three or more hydroxyl groups of an adjoining cellulose chain make the 
bridge construction structure which carried out bridge construction combination with said 
crosslinking agent 1 molecule. 

[0008] Next, the stabilizing treatment method of this invention is explained concretely. The 
tabular thing with large surface area of the form of the unsettled material which is the wood 
before performing stabilizing treatment in this invention which has thin thickness is desirable so 
that a crosslinking agent and a catalyst may permeate easily. A size can be suitably chosen 
according to the capacity of the airtight container used in stabilizing treatment, and a sealing 
reaction vessel. Moreover, although the kind of unsettled material is not limited at all, the 
Rumania spruce, the Sitka spruce, an EZO pine, maple, etc. are desirable. 
[0009] first, the unsettled material of a suitable size -- ******** . This is because the moisture 
content of unsettled material is the cause which makes the dimensional stability after 
stabilizing treatment, and an acoustic feature produce variation. For this reason, in this 
invention, it is desirable to make that moisture content into 5 to 20% of range. 
[0010] Subsequently, the ****(ed) unsettled material is put into an airtight container, and is 
decompressed and exhausted. It decompresses here in order to aim at the effect which brings 
forward pouring of future crosslinking agent solution, and the osmosis speed to unsettled 
material. And the crosslinking agent solution in which the annular urea compound with the ** 
value aldehyde or two or more hydroxyl groups which are crosslinking agents was dissolved is 
poured into an airtight container, and unsettled material is dipped in crosslinking agent solution 
fixed time. 

[001 1] As an example of the crosslinking agent used here, glyoxal, glutaric aldehyde, An 
annular urea compound with two or more hydroxyl groups, such as ** value aldehyde, such as 
succindialdehyde, ordimethylol dihydroxyethylene urea, dimethylol ethylene urea, and 
JIMECHIRU dihydroxyethylene urea, is mentioned. Moreover, as for the concentration of 
crosslinking agent solution, 1 to 50 weight % is desirable. It is because less than 1% of 
stabilizing treatment is [ this ] insufficient, and the amount of the excess does not contribute to 
stabilizing treatment even if it exceeds 50%. Sinking-in time has the desirable range of 10-50 
degrees C, and can set up arbitrarily 1 to 72 hours, and sinking-in temperature within the limits 
of the above according to the form of unsettled material, a size, a kind, etc. 
[0012] The account of back to front unsettled material is taken out, and it is air-dry during a 
fixed period. And it puts into a sealing reaction vessel different from said airtight container, and 
after decompressing and exhausting, the sulfur dioxide which is a catalyst is introduced and a 
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heating reaction is carried out. After decompressing and exhausting after-reaction unreacted 
gas, the dimensional stabilization wood with which stabilizing treatment was performed is 
taken out from a sealing reaction vessel. 1 to 40% of the sealing reaction vessel capacity of 
the amount of introduction of the sulfur dioxide used as a catalyst of stabilizing treatment here 
is desirable. This needs to permeate the in-house part of unsettled material enough, for sulfur 
dioxide's contributing to uniform stabilizing treatment, for this reason it is because the gas 
pressure more than fixed is required. It is because it becomes superfluous and becomes 
useless at less than 1%, even if it cannot expect to permeate the inside of unsettled material 
uniformly but exceeds 40%. Furthermore, as for the cooking temperature within a sealing 
reaction vessel, 1 to 72 hours is desirable, and it can choose suitably 80-140 degrees C and 
cooking time with the kind of unsettled material, form and the capacity of a sealing reaction 
vessel, the concentration of a catalyst, etc. 

[0013] As the dimensional stabilization wood obtained as mentioned above is shown in 
drawing 1 (b) and drawing 2 (b), three or more of the hydroxyl groups 21-24 of the cellulose 
chains 1 and 1 carry out bridge construction combination with crosslinking agent 1 molecule, 
and they are making bridge construction structure. (This bridge construction structure is made 
into two-dimensional bridge construction structure below.) For example, drawing 1 (a) and (b) 
have shown the thing at the time of using glyoxal which is ** value aldehyde as a crosslinking 
agent. Glyoxal is the simplest JIARUDEHIDO, and as it reacts with the hydroxyl groups 21-24 
of the cellulose chains 1 and 1 and is condensed and it is shown in drawing 1 (b) it makes the 
two-dimensional bridge construction structure where four oxygen atoms were arranged by 
making an aldehyde residue into a frame. 

[0014] The case where similarly dimethylol dihydroxyethylene urea which is the annular urea 
compound which has two or more hydroxyl groups is used for drawing 2 as a crosslinking 
agent is shown. This is also making the bridge construction structure of two dimensions as the 
hydroxyl groups 21-24 of the cellulose chains 1 and 1 show to drawing 2 (b) centering on an 
annular urea compound. 

[0015] As mentioned above, it is expectable that dimensional stabilization wood with a high 

degree of bridge construction is obtained by the stabilizing treatment of this invention 

compared with the conventional HORUMARU-ized processing. This leads to an improvement 

of dimensional stability and acoustical performance. Therefore, the dimensional stability can 

evaluate the capacity rate of expansion, and the acoustical performance can evaluate loss 

right ** as an index. The capacity rate of expansion is called for by the (A) formula below, and 

is expressed with %. V shows the volume of the wood in air-drying or saturated state, and V 

shows the volume of the wood in ****. 

V -v 

mmm (%) - (a> 

v 
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It will be said that dimensional stability is high, so that this value is low. Moreover, loss right ** 
is expressed with tandelta and supposed that there is so little energy loss that this value is low, 
and desirable sound quality can be offered. In the dimensional stabilization wood of this 
invention, in the state of air-drying, 2 to 4%, the capacity rate of expansion (%) becomes in the 
state of air-drying, when the annular urea compound which has two or more hydroxyl groups in 
3 to 5% and a crosslinking agent at saturated state when ** value aldehyde is used for a 
crosslinking agent is used, and it becomes 3 to 9% with saturated state 2 to 4%. Furthermore, 
loss right ** is set to 4.7 to 6.7x10-3 when the annular urea compound which has 3.9 to 
5.9x10-3 and two or more hydroxyl groups when ** value aldehyde is used is used. 
[0016] Hereafter, an example is shown and the effect of this invention is clarified. 
(Work example 1) Five Sitka spruce with a weight of 40g and a volume of 90 cc adjusted to 9 
to 10% of moisture content was first prepared as unsettled material, and it put in into the 
airtight container with a capacity of 31., and decompressed to 3 Thor. 10weight % of glyoxal 
solution [ about 2500 cc of] was poured in as a crosslinking agent here, and the Sitka spruce 
was infiltrated completely. Subsequently, in normal temperature, it was neglected for 24 hours, 
and it took out and was air-dry for one week. 

[0017] Next, the air-dry thing was put into the 91. sealing reaction vessel, it decompressed to 
100 Thor, and 900ml of sulfur dioxide which is a catalyst was introduced. This was put into 
oven and heating was performed at 120 degrees C for 24 hours. It decompressed and 
exhausted to after-reaction 3 Thor, and unreacted gas was removed. Each volume in air- 
drying, ****, and saturated state was measured for the dimensional stabilization wood 
processed by the aforementioned method, and it asked for the capacity rate of expansion. In 
addition, air-drying carried out for two weeks also as 25 degrees C of temperature, and that of 
65% of humidity. In this way, when asked for the capacity rate of expansion of the obtained 
dimensional stabilization wood, they were a maximum of 4.4%, a minimum of 3.7%, and an 
average of 3.9% in saturated state in the state of air-drying a maximum of 3.1%, a minimum of 
2.8%, and an average of 2.9%. Subsequently, in order to investigate the acoustical 
performance of said dimensional stabilization wood, when loss right ** was measured in 0 to 
3500Hz, a maximum of 567x10-5 (555Hz) and a minimum of 412x10-5 (639Hz) were shown, 
and the average was 463x10-5. 

[0018] (Work example 2) Dimethylol dihydroxyethylene urea was used as a crosslinking agent 
here, and also it carried out by the same method as said work example 1 , and dimensional 
stabilization wood was obtained. In this way, when the capacity rate of expansion of the 
obtained dimensional stabilization wood was measured, they were a maximum of 6.4%, a 
minimum of 5.8%, and an average of 6.1% in saturated state in the state of air-drying a 
maximum of 2.4%, a minimum of 2.2%, and an average of 2.3%. Moreover, when loss right ** 
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was measured, a maximum of 670x10-5 (543Hz) and a minimum of 518x10-5 (670Hz) were 
shown, and the average was 581x10-5. 

[0019] (Comparative example) To said unsettled material, it asked for the capacity rate of 
expansion by the same method, and loss right ** was measured. A maximum of 4.6%, a 
minimum of 3.5%, and an average of 4.0%, this capacity rate of expansion is in an air-drying 
state, and are saturated state, are a maximum of 13.0%, a minimum of 7.1%, and an average 
of 10.4%, and [ loss right ** ] It was a maximum of 731x10-5 (543Hz), a minimum of 561x10-5 
(674Hz), and an average of 653x10-5. 

[0020] Here, it explains, comparing the result of said work example 1 and a work example 2 
with a comparative example. First, it means the capacity rate of expansion falling [ the 
dimensional stabilization wood obtained in the work example 1 ] 62% with saturated state 27% 
in the state of air-drying to a comparative example. Moreover, it means the dimensional 
stabilization wood obtained in the work example 2 falling 42% with saturated state 42% in the 
state of air-drying. Moreover, it means falling 1 1.0% in the work example 2 29% to a 
comparative example about the result of loss right ** by a work example 1 . 
[0021] 

[Effect of the Invention] As explained above, [ the dimensional stabilization wood of this 
invention ] Since at least three or more hydroxyl groups of the cellulose chain which adjoins by 
carrying out stabilizing treatment with an annular urea compound with **** aldehyde or two or 
more hydroxyl groups form the bridge construction structure which carried out bridge 
construction combination with crosslinking agent 1 molecule, hygroscopicity is controlled and 
dimensional stability improves. Moreover, loss right ** falls and an acoustic feature is 
improved. For this reason, when it is used for soundboards, such as various kinds of musical 
instruments and a speaker, good sound quality can be maintained over a long period of time. 
Furthermore, the crosslinking agent used by this invention does not polymerize as easily as 
formaldehyde, is consumed effective in crosslinking reaction, and does not have futility, and 
since it is fixity, the effect of not having a bad influence on a human body during stabilizing 
treatment and after processing is also acquired. 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing the reaction of the stabilizing treatment in one 
work example at the time of using the ** value aldehyde of this invention as a crosslinking 
agent. 

[Drawing 2] It is the mimetic diagram showing the reaction of the stabilizing treatment in one 
work example at the time of using an annular urea compound with two or more hydroxyl 
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groups of this invention as a crosslinking agent. 

[Drawing 3] It is the graph which shows the relation of the frequency and loss right ** in one 
work example at the time of using the ** value aldehyde of this invention as a crosslinking 
agent. 

[Drawing 4] It is the graph which shows the relation of the frequency and loss right ** in one 
work example at the time of using an annular urea compound with two or more hydroxyl 
groups of this invention as a crosslinking agent. 

[Drawing 5] It is the mimetic diagram showing the HORUMARU-ized reaction in one work 
example at the time of using an aldehyde source as a crosslinking agent. 
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{Drawing 2] 
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[Drawing 5] 
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[Drawing 4] 
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[Translation done.] 



>://dossierl jpdl jnpit.go.ip/cgi-bin/tran_web_cgi_eiie?u=http%3A%2F%2Fdossierl.ip... 10/20/2008 



